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I 1 ■ Descriptive Invention Title: Biased Lens Mounting for Segmented Displays 
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This invention provides a method to minimize distortion on segmented displays 
by varying the lens mounting on selected projectors to increase the quality of 
alignment in the more critical areas of the screen. Instead of every projector 
having the same lens mounting, each projector will have a lens mounting target 
based on where the projector is used in the segmented display. 



Background 

Distortion of all types create problems in aligning segmented displays. As the 
segments increase, the tradeoffs between seams get more difficult. This approach 
gives a method to help control the distortion on each lens to give an improvement in 
the overall picture. This shows a solution for the vertical direction while a similar 
solution IS possible in two-dimensional arrays with both X and Y axis considerations. 

When all of the projected images from segmented displays are perfect, the alignment 
is easy each segment. When lens, mirror, and screen distortions occur, the alignment 
becomes very complicated and tradeoffs must be made in the overall system 
response. Having the same lens and picture distortions on every projector may not 
deliver the best overall picture quality. Our approach is to use different types of 
distortion to our advantage. 

Description of the Invention 



Each projector has a lens, a mirror, and a portion of the screen that the image is 
projected on. We find that if we start on one edge in aligning projectors, by the time we 
get to the opposite edge of the screen, the distortion is so great that we can no longer 
obtain a satisfactory alignment. Our demo is using a 4:1 matrix, which contains three 
seams. Each projector has the same lens and the same mirror structure but the 
distortion varies from projector to projector. 

This invention proposes to align individual projectors difTerently depending on where 
they are located in the array. Individual projection distortions are biased toward a 
desired pattern to decrease the distortion found within the seam area where the 
distortion is most noticeable by increasing the distortion in on the outer edges where the 
distortion is less noticeable. The details can be explained in the figures. 
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Figure 3 
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Resulting screen distortion 




Figures 4-7 show typical distortions found on a single projector and the problems when 
trvine to seam four projectors. The vertical and horizontal lines at the top become a 
problem in the seams. Some of this can be improved by using much more expensive optics 
but we hope our proposal delivers acceptable results using the lower cost lenses. 



Resulting screen distortion 
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Some of these distortions are exaggerated to show the problems but all of them demonstrate 
the alignment issues found after all keystone problems have been corrected. 

Our proposal is to align the projector on the left so that the right edge is as straight as 
possible where it is critical in the seam area as shown in Figure 6 and live with the left edge 
distortion since it is not very noticeable. 

The two center projectors should be aligned to deliver a symmetrical distortion on each 
edge like Figure 4 since any alignment compromises to improve one side becomes a 
degradation on the other edge. 

The projector on the right should be aligned to deliver a straight edge on the left side where 
it is critical in the seam area and live with the edge distortion on the right side where it is 
not very noticeable. 

The result shown in Figure 8 is that the middle seam is unchanged but the two side seams 
have about 50% of the original alignment distortion. The left and right edges will he worse 
but normally no one will even notice distortion on the edges. 




